Introduction
Protective coatings are very useful in our everyday lives: paint coating on automobile bodies, marine and submarine coatings and metalic coatings for electrical contact and so on. The most important property of a coating is its thickness.
The thickness offers the best means of controlling properties such as corrosion protection.
For many years a large part of the development effort has been made for the thickness measurement. A frequently used method is the magnetic method for nonmagnetic coatings on magnetic substrate. Another method is beta backscatter and X-ray photoelectron spectroscopy which requires expensive equipment.
In this letter we propose a new method for ultrasonic NDE of thin coatings (thickness> 40 ,um, thickness/ wavelength>0.1).
This method uses inexpensive and commercially available transducers with a center frequency of 10 or 20 MHz, which is different from the conventional acoustic microscope method using very high frequency (up to 2 GHz).
In our approach, we apply the matched field processing technique to the problem and we have developed a new method for a high resolution measurement of both the coating depth and the sound speed of the coating material without knowing either.
Transfer function
for a coating The transfer function for a coated substrate has been derived by Kinra. 1) It is assumed that the substrate is sufficiently thick. The transfer function is as follows. attenuation factor of coating, d is the depth of coating, L is the depth of substrate, R. is a reflection coefficient between i and j and T13 is a transmission coefficient between i and j as in Fig. 1 , respectively.
Matched field processing (MFP)
The MFP is an acoustic technique for exploiting the coherent part of a dispersive wave field for the purpose of estimating parameters such as the underwater source position, the parameters of the underwater sound channel or the environmental parameters that have impact on the underwater sound channel characteristics.2)
The MFP is based on a comparison of the replica vector with a signal representation that is in a way orthogonal to the received signal as follows. 
